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Abstract 
Anthropometric data of agricultural farm workers of Ebonyi State (central senatorial zone) of Nigeria was surveyed. 
The study was carried out to develop data bank for agricultural machinery design. Twenty-two dimensions were 
measured on 250 male and 200 female subjects with age ranges of 22-60 years old. The mean values and standard 
deviations of stature and weight of the male subjects were found to be 149.1(±13.3) cm and 60.4 (± 14.3) kg; 
whereas female mean stature and weight were 158.1(±11.3) cm and 58.8 (± 15.7) kg respectively. A T-test 
comparison between male and female body dimensions of agricultural farm workers of the zone shows that knee 
height was statistically significant (p< 0.05), those of male were larger. The comparison of dimensions of male and 
female agricultural farm workers of the zone with South eastern Nigerian agricultural farm workers, South western 
Nigerian passengers in buses and other ethnic populations of the world indicate that various body dimensions do not 
vary considerably within same geopolitical zone in Nigeria ; but differ greatly across different geopolitical zones 
and other ethnic populations 
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1. INTRODUCTION 
With the advent of technology, disregard for human 
factor is no longer possible and a knowledge of 
man’s size and its variability has become 
progressively critical in designing farm equipment 
and workplaces [1,2]. Certain measurements have 
very specific applications, such as in designing 
tractor cabs and protection frames, tools, helmets, 
workplace and space, furniture seats etc. However, 
measurements of certain body features probably have 
rather general utility. Gupta and Sharma [3] reported  
 
that the anthropometric data are used to determine the 
size and shape of the equipment which is operated by 
man and to determine space in which man has to 
work.  
Apart from oil sector, Nigeria is an agriculture-based 
country. A large section of Nigerian population is 
involved in agriculture. They use different locally 
produced equipment for various farm operations. 
These machines were designed or fabricated without 
consideration to physical and human capacities of the 
population using them. Despite that, in Nigeria there 
is still no specific legislation or standard for the 
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definition of the appropriate equipment 
characteristics to be used by agricultural workers.  
According to Agrawal et al [4], Gite et al [5] and 
Onuoha et al [6], application of ergonomics in 
designing farm implements and machinery is not very 
much in practice in developing countries like Indian 
and Nigeria due to lack of adequate anthropometric 
database of the user group. Now in India, sufficient 
anthropometric data are available and researchers 
start using them. Gupta et al [7] conducted an 
anthropometric survey of Indian farm workers and 
reported that linear relationships existed between the 
standing height and other dimensions and hence other 
dimensions could be predicated from the standing 
height, seat height, seat depth, hip breadth, elbow rest 
height (vertical distance from the seat surface to the 
underside of the elbow) and shoulder seat (vertical 
distance from the seat surface to the acromion, i.e the 
bony point of the shoulder) as the pertinent 
anthropometric parameters for matching with 
machine parameters.  
In Ebonyi State (central senatorial zone), majority of 
the work force engage in agricultural and allied 
activities. They devote many hours working in 
agricultural fields but their work is not given due 
recognition. While being an integral and crucial part 
of agricultural system in Nigeria, they do not have 
access to new agricultural equipment that could have 
save their tremendous amount of time, energy and 
back breaking labour. Worst still, few mechanized 
farm machineries being used on same area are 
imported from Western world that do not consider 
Nigeria anthropometric data in the design of those 
machines. Therefore, the mechanized farm 
machineries and local tools adopted in the area need 
to be modified according to compatibility of the 
agricultural workers of the zone for which knowledge 
of human body dimensions limits of local population 
plays a vital role. The study was undertaken to 
generate, analyze and compare anthropometric 
dimensions differences of male and female farm 
workers in the study area in Nigeria and other ethnic 
regions of the world for the ergonomic and efficient 
design and modifications of agricultural equipment 
and machines 
2.  MATERIALS AND METHODS 
Subjects: Four hundred and fifty (450) agricultural 
volunteer workers randomly selected for the study 
were made up of 270 males and 180 females with age 
range of 22-60years old. The subjects covered under 
the survey were labourers working in different 
agricultural field of Ebonyi state central senatorial 
district, Nigeria.   
The number of subjects selected from each local 
government area of the study zone is presented in 
Table 1. 
 
S/N 
Name 
of 
L.G.A 
Name of 
community 
Number of subjects 
Male Female Total 
1. 
Ezza 
South 
Okoffia 62 50 112 
2. 
Ezza 
North 
Umuoghara 63 40 103 
3. Ikwo Echara 75 50 125 
4. Ishielu Nkalagu 70 40 110 
 
Table: 1 Details of subject selection from each Local 
Government area of the zone 
Body Dimension: Twenty – two (22) dimensions 
deemed vital that might be related to farm equipment 
design and general characterization of the farm 
workers were selected for the study (Fig.1). 
Definitions for these dimensions are available in two 
major anthropometry source books [8,9]. 
 
Figure: 1 Dimensions  and general characterization 
of farm workers 
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Apparatus: The study used a weighing scale with 
the accuracy of 0.1kg and capacity of 120kg, a steel 
measuring tape and vernier calliper.   
Procedure: Anthropometric dimensions of foot were 
taken with the use of a vernier caliper. Other 
dimensions were measured with a steel measuring 
tape except weight dimension that was measured with 
a weighing scale. Accuracy and repeatability of 
measurement was achieved by practice prior to the 
data collection sessions.  
The measurement for each dimension was taken 
thrice and the mean data recorded to ensure their 
accuracy. 
Statistical analysis: Anthropometric measurements 
were summarized in terms of mean, standard error of 
mean, standard deviation, minimum values, 
maximum values, 5th, 50th and 95th percentiles with 
the use of SPSS 17.0. Statistical packages paired 
samples T-test was conducted for the measurement of 
the male and female agricultural workers at 0.05 level 
of significance using Microsoft Excel package. 
3. RESULTS AND DISCUSSIONS 
The results of the study are presented in Table 2-6. 
Table 2 and 3 show the anthropometric dimensions 
for male and female farm workers in Ebonyi state 
central senatorial zone respectively. The data reveal 
that mean values of male are larger than female in all 
body dimensions. The mean data obtained from the 
male and female Agricultural workers may be used 
for designing different farm tools and implements in 
different work fields. 
A  T–test comparison of male and female body 
dimensions (Table 4) shows that knee height was 
statistically significant (p< 0.05), those of male were 
larger. The percentage difference (not shown in the 
Table) ranged from 0.35% to 20.15 %.  The design of 
tools and implements having the same dimensions for 
both male and female should be adopted except knee 
height where the dimensions are statistically 
significant (p< 0.05). In such design, the percentile 
values 5th and 95th of male and female agricultural 
workers (Table 2 and 3) must also be considered as a 
guide.  The design value should not exceed the range 
of data for each body dimension measured otherwise 
the machine designed will be a mismatch to the users. 
The results of the study are in agreement with the 
study of [6] that observed south eastern Nigerian 
male agricultural workers to be larger in body 
dimensions than their female counterparts. 
Table 5 presents the comparison of body dimensions 
of male and female Agricultural farm workers of 
Ebonyi State central senatorial zone with South 
eastern Nigerian agricultural farm workers and South 
western Nigerian passengers in buses. The perusal of 
the data indicates that various body dimensions 
values do not vary considerably within same 
geopolitical zone in Nigeria. Therefore, tools and 
equipment designed based on data collected can be 
utilized effectively by the workers of same 
geopolitical zones in Nigeria. These measurements 
also showed that anthropometric dimensions of 
people of the region have lower body dimensions as 
compared to that of [10] (South western- Nigeria). 
The lower body dimensions may lead to awkward 
postures while working with implements and 
equipment thereby causing undue stresses and fatigue 
to the users. 
The average stature of male South western Nigeria 
passengers was found to be highest (178.8 ±9.7cm) 
followed by South eastern agricultural workers 
(163.1±5.8cm), whereas the mean stature of male 
agricultural workers of Ebonyi central zone was 
found to be 158.1±11.3cm. Similar trends were 
observed in the case of weight and other body 
dimensions. However, comparing the average body 
dimensions of female workers in different parts of the 
country it was found that average stature and weight 
has no significant difference across the state. 
Therefore, implements often designed for the male 
agricultural workers at other places in the country, 
needs to be modified with suitable adjustments in 
seat, strap design, seat dimensions etc.  
A comparison of some dimensions of male farm 
workers of the present study (Nigeria) was made with 
that of Indian [4] and Chinese [11] subjects which 
have been shown in Table 6. It appeared that the 
mean values of Nigerian agricultural farm workers 
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are smaller in all the dimensions except the weight 
and popliteal height with slight increase in variation. 
This is in accordance with [6] who obtained similar 
result when they compared anthropometric data of 
south eastern Nigerian agricultural workers with 
other ethnic groups of the world. This is clear 
evidence that anthropometric data of western world 
are at variance with their Nigerian counterparts. 
Table: 2 Anthropometry of  Ebonyi State Male 
Agricultural Workers 
Table: 3 Anthropometry of  Ebonyi State Female 
Agricultural Workers 
           Table: 4 T-test analysis of Anthropometric 
Data of male and Female Ebonyi State Agricultural 
workers 
 
 
Table: 5 Comparison of body dimensions of 
male Agricultural farm workers of Ebonyi 
State with South eastern Nigerian farm 
workers and South western Nigerian 
passenger in buses (all values in cm except 
weight (kg)) 
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Table: 6 Comparison of different body dimensions of 
male farm workers among Indian (Agrawal et al.  
2010), Chinese (Shao and Zhou, 1990) and present 
study (Nigerian) in cm. 
4. CONCLUSION 
Application of ergonomics in designing farm 
implements and machinery is not considered in 
Nigeria due to lack of adequate anthropometric 
database of the user population. Since a non-
significant variation was observed in the 
anthropometric body dimensions of farm workers in 
different states of same, the anthropometric data thus 
will help research engineers and agricultural 
implement manufacturers in designing, developing 
and batch production of improved tools and 
implements suitable for agricultural workers of 
Ebonyi State central senatorial zone. 
Moreover, the data generated will also serve as 
baseline study for design and modification of 
agricultural equipment  made for users group having 
similar ethnic origin in neighbouring countries until a 
larger survey of the nation’s agricultural workers can 
be made. There is thus an urgent need for research in 
diverse populations in developing countries over a 
long time frame in order to clarify ethnic differences 
in body composition and produce functional 
reference standards.. 
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